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(54) BALOON CATHETER 
(57)Abstract: 

PURPOSE: To provide a baloon catheter for measurement of blood 
pressure, wherein a catheter withstands the force-back action by blood 
flow and a catheter does not cause the body kink after insertion into 
blood vessel. 

CONSTITUTION: A baloon catheter 20 of the disclosure is composed of 
a baloon 22 having the auxiliary activity for cardiac function in aorta by 
expanding and contracting action, a catheter tube 24 through which a 
pressurized fluid can be introduced and discharged for the baloon action, 
a flexible inner tube 30 which is extending along longitudinal direction 
passing through a catheter tube 24 and a baloon end 22 where a tube 30 
is connected to a blood liaison unit 23. At the other tip of a catheter 
tube 24, a connecter 26 is installed, where a gateway 28 for the 
pressurized fluid and a measurement unit 32 are devised. A metallic 
stylet 42 is passed through a flexible inner tube 30 from a unit 32 
towards a blood liaison unit 23 after insertion of a catheter into blood 
vessel. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS — — 

[Claim(s)] ... 
[Claim 1]A balloon part expanded and contracted so that it may be inserted into a main artery and an auxiliary 
operation of cardiac performance may be performed, A catheter tube which is connected with the back end of a 
balloon part, and introduces and derives a pressure fluid in said balloon part, It is open for free passage to a 
blood communicating hole established in a tip part of said balloon part, and said balloon part and an inside of a 
catheter tube so that it may not be open for free passage with a channel of a pressure fluid, A flexible inner tube 
which extends in shaft orientations, and a pressure flow object introduction exit which is connected with the 
back end of said catheter tube, and introduces and discharges a pressure fluid in a catheter, A balloon catheter 
which has a connector in which a measuring aperture which is open for free passage inside said flexible inner 
tube is formed, and a metal stylette pipe inserted in an inside of said flexible inner tube from said measuring 
aperture to said blood interconnecting opening this side. 

[Claim 2]The balloon catheter according to claim 1 after a balloon part and a catheter tube are inserted said 
stylette pipe into a blood vessel, wherein it is inserted in an inside of said flexible inner tube from said measuring 
aperture to said blood interconnecting opening this side. 

[Claim 3]The balloon catheter according to claim 1 or 2 which has a flash means which supplies a fluid for 
preventing coagulation of a blood flow in a crevice between said stylette pipe and said flexible inner tube. 
[Claim 4]A balloon catheter comprising: 

A balloon part expanded and contracted so that it may be inserted into a main artery and an auxiliary operation 
of cardiac performance may be performed. 

A catheter tube which is connected with the back end of a balloon part, and introduces and derives a pressure 
fluid in said balloon part. 

A flexible inner tube which extends in shaft orientations so that it may be open for free passage to a blood 
communicating hole established in a tip part of said balloon part and said balloon part and an inside of a catheter 
tube may not be opened for free passage with a channel of a pressure fluid. 

A pressure flow object introduction exit which is connected with the back end of said catheter tube, and 
introduces and discharges a pressure fluid in a catheter. A wire rod for blood pressure measurement which has a 
pressure sensor at a connector in which a measuring aperture which is open for free passage inside said flexible 
inner tube is formed, and a tip inserted in an inside of said flexible inner tube from said measuring aperture to 
said blood interconnecting opening this side. 

[Claim 5]The balloon catheter according to claim 4 after a balloon part and a catheter tube are inserted said 
wire rod for blood pressure measurement into a blood vessel, wherein it is inserted in an inside of said flexible 
inner tube from said measuring aperture to said blood interconnecting opening this side. 
[Claim 6]The balloon catheter according to claim 4 or 5 which has a flash means which supplies a fluid for 
preventing coagulation of a blood flow in a crevice between said wire rod for blood pressure measurement, and 
said flexible inner tube. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] t . . 

[Industrial Application]This invention relates to the balloon catheter used for the balloon pumping method in a 
main artery which are cures, such as acute cardiac insufficiency. 
[0002] 

[Description of the Prior Art]The balloon pumping method in a main artery (Intra-aortic balloon pumping and the 
following call it the "IABP method" for short), For the therapy at the time of the cardiac performance fall of 
cardiac insufficiency etc., as shown in drawing 6, the balloon catheter 2 which comprises synthetic 
macromolecule material in a main artery is inserted, It is an auxiliary cycle method which doubles with the 
pulsation of the heart 1, introduces or draws a pressure fluid from the catheter tube 6 to the balloon part 4 with 
the pumping plant 8, expands and shrinks the balloon part 4, and assists cardiac performance. 
[0003]As a balloon catheter used for the IABP method, the balloon catheter as shown in JP,S63-206255,A and 
JP,S62-114565,A is known. In such a balloon catheter, in order to double with the pulsation of the heart and to 
expand and contract a balloon part, it is necessary to detect the pulsation of a patient's heart. As a means to 
detect the pulsation of a patients heart, the body surface or inside of a patient is equipped with an electrode, 
and there is a means to detect the pulsation of the heart as an electrical signal. 

[0004]As a means to detect the pulsation of the heart from a patient's blood pressure using a balloon catheter, 
There is a method of detecting the pulsation of the heart by establishing a blood communicating hole in the end 
chip part 12 of the balloon part 4 shown in dravying 6, making shaft orientations insert the blood communicating 
hole and the inner tube 10 open for free passage in the balloon part 4 and the inside of the catheter tube 6, and 
measuring blood-pressure change from a blood communicating hole. 

[0005]When inserting the balloon part 4 and the catheter tube 6 into a patient's arterial blood pipe, a guide wire 
is inserted into the inner tube 10, and a balloon catheter is inserted along with it. The inner tube 10 also has a 
function as a guide rod in the case of insertion with a guide wire. Therefore, the inner tube 10 needs to have a 
certain amount of rigidity. Since a balloon catheter is inserted into the blood vessel of the patient who wound, 
the inner tube 10 needs to have a certain amount of pliability. . , 

[0006]If the rigidity of the inner tube 10 is too high, while having inserted in the balloon catheter in a patients 
blood vessel, it is not desirable from there being a possibility of damaging a patient's blood vessel. If the pliability 
of the inner tube 10 is too high conversely, when the balloon part 4 will be located in the artery near the pole of 
the heart 1 and an auxiliary operation of the heart will be performed, It is not desirable from a blood flow **** 
(ing), and being unable to perform pumping of the balloon part 4 in a regular position, but there being a possibility 
that an auxiliary operation of the heart may fall, and there being a possibility of blockading the renal artery which 
branches from an abdominal aorta. It is important for the balloon part 4 to make it located as much as possible in 
the arterial blood pipe near the heart, and to perform a pumping action. 

[0007]From such a viewpoint, a resin tube, a small tube made from stainless steel, etc. which were reinforced 
with a mesh are used as the conventional inner tube 10. 

[0008] ... 
[Problem(s) to be Solved by the Invention]However, the balloon catheter which has merits and demerits, 
respectively and is simultaneously satisfied with the balloon catheter using such a conventional inner tube 10 of 
the insertion nature into the blood vessel which wound, and the rigidity which does not **** to a blood flow and 
a kink (break) etc. do not produce was called for. 

[0009]Measurement of the blood pressure in the blood vessel in which it is made in view of such the actual 
condition, and a balloon catheter is inserted is possible for this invention, And insertion into the blood vessel 
which wound is easy, and is not ****(ed) by the blood flow etc. after insertion, but it aims at providing the 
balloon catheter which a kink (break) etc. do not produce. 
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C0010] 

[Means for Solving the Problem]To achieve the above objects, a balloon catheter of this invention is provided 
with the following. 

A balloon part expanded and contracted so that it may be inserted into a main artery and an auxiliary operation 
of cardiac performance may be performed. 

A catheter tube which is connected with the back end of a balloon part, and introduces and derives a pressure 
fluid in said balloon part. 

A flexible inner tube which extends in shaft orientations so that it may be open for free passage to a blood 
communicating hole established in a tip part of said balloon part and said balloon part and an inside of a catheter 
tube may not be opened for free passage with a channel of a pressure fluid. 

A pressure flow object introduction exit which is connected with the back end of said catheter tube, and 
introduces and discharges a pressure fluid in a catheter. A metal stylette pipe inserted in a connector in which a 
measuring aperture which is open for free passage inside said flexible inner tube is formed, and an inside of said 
flexible inner tube from said measuring aperture to said blood interconnecting opening this side. 

[001 1]A balloon catheter concerning another viewpoint of this invention is provided with the following. 

A balloon part expanded and contracted so that it may be inserted into a main artery and an auxiliary operation 

of cardiac performance may be performed. 

A catheter tube which is connected with the back end of a balloon part, and introduces and derives a pressure 
fluid in said balloon part. 

A flexible inner tube which extends in shaft orientations so that it may be open for free passage to a blood 
communicating hole established in a tip part of said balloon part and said balloon part and an inside of a catheter 
tube may not be opened for free passage with a channel of a pressure fluid. 

A pressure flow object introduction exit which is connected with the back end of said catheter tube, and 
introduces and discharges a pressure fluid in a catheter, A wire rod for blood pressure measurement which has a 
pressure sensor at a connector in which a measuring aperture which is open for free passage inside said flexible 
inner tube is formed, and a tip inserted in an inside of said flexible inner tube from said measuring aperture to 
said blood interconnecting opening this side. 



[Function]When inserting the balloon catheter of this invention into a blood vessel, a balloon catheter is inserted 
into a blood vessel in the state where a metal stylette pipe or wire rod for blood pressure measurement is not 
inserted into a flexible inner tube. Therefore, it excels in flexibility, and as for a balloon catheter, the inside of the 
blood vessel which wound can be inserted good, without damaging a blood vessel wall. 

[0013]After inserting a balloon catheter, a stylette pipe or the wire rod for blood pressure measurement is 
inserted along with a flexible inner tube from the measuring aperture currently formed in the connector. The tip 
of a stylette pipe or the wire rod for blood pressure measurement reaches to the end chip part of a balloon part 
along with the inside of a flexible inner tube. Therefore, a patient's blood can be drawn outside of the body 
through the inside of a stylette pipe, and the blood-pressure change can be measured. To the tip part of the 
wire rod for blood pressure measurement, since the pressure sensor is attached, a direct patient s blood- 
pressure change can be measured with the pressure sensor. 

[00 14] And a metal stylette pipe and wire rod for blood pressure measurement, Since rigidity is high as compared 
with a flexible inner tube, by inserting these any they are into a flexible inner tube, the rigidity of a balloon 
catheter improves, a possibility that a balloon catheter may be ****(ed) by the blood flow decreases, and a kink 
(break) can also be prevented effectively. 
[0015] 

[Example]Hereafter, the balloon catheter concerning this invention is explained in detail based on working 
example shown in Drawings. The outline sectional view of the balloon catheter which requires drawing 1 for one 
working example of this invention, the fragmentary sectional view in which drawing 2 shows the important 
section of the balloon catheter of the working example, The fragmentary sectional view in which drawing 3 shows 
the important section of others of the working example, the partial fracture perspective view of the wire rod for 
blood pressure measurement used for the balloon catheter which requires drawing 4 for other working example 
of this invention, and drawing 5 are the important section perspective views of the wire rod for blood pressure 
measurement used for the balloon catheter concerning working example of others of this invention. 
[0016]As shown in drawing 1, the balloon catheter 20 concerning one working example of this invention has the 
balloon part 22 expanded and contracted to compensate for the pulsation of the heart. The balloon part 22 
comprises a thin film of about about 100-150 micrometers of thickness. Although the construction material in 
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particular of a thin film is not limited, it is preferred that it is the construction material excellent in the bending- 
fatigue-resistance characteristic, for example, it is constituted by polyurethane etc. The outer diameter and 
length of the balloon part 20 are determined as the auxiliary, effect of cardiac performance according to the 
content volume of the balloon part 20 which influences greatly, the inside diameter of an arterial blood pipe, etc. 
Although the content volume in particular of the balloon part 20 is not limited, it is 30-50 cc. 
As for the outer diameter of the balloon part 20, 14-16 mm is preferred, and 210-270 mm of length is preferred. 

[0017]The end chip part 25 in which the blood communicating hole 23 is formed is attached to the tip part of 
this balloon part 22 by thermal melting arrival, adhesion, or other means. The tip part of the inner tube 30 is 
attached to the inner circumference side of this end chip part 25 by thermal melting arrival, adhesion, or other 
means. Since the synthetic resin etc. which have flexibility constitute the inner tube 30 from this example so 
that it may mention later, it may be the structure where the tip of the inner tube 30 serves as the end chip part 
25. 

[0018]The inner tube 30 extends in shaft orientations, and opens the balloon part 22 and the inside of the 
catheter tube 24 for free passage to the measuring aperture 32 of the connector 26 mentioned later. 
The inside is open for free passage with balloon part 22 inside. 

[0019]When the inner tube 30 located in the balloon part 22 inserts the balloon catheter 20 into an artery, it also 
has the operation as a guide rod at the time of the contracted balloon part 22 being rolled and the balloon part 
22 being inserted with sufficient convenience in an artery. 

[0020]The tip part of the catheter tube 24 is connected with the rear end part of the balloon part 22 by the 
periphery side of the metal connection tubes 27. This catheter tube 24 is led. hydrostatic pressure is introduced 
or drawn in the balloon part 22, and the balloon part 22 expands thru/or contracts. Connection to the balloon 
part 22 and the catheter tube 24 is performed by adhesion by adhesives. such as thermal melting arrival or 
ultraviolet curing resin. 

[0021 Especially as construction material which constitutes the catheter tube 24, although not limited, 
polyurethane, polyvinyl chloride, polyethylene, nylon, etc. are used. Although in particular the inside diameter and 
thickness of the catheter tube 24 are not limited, an inside diameter is 1.5-4.0 mm preferably. 
Thickness is 0.05-0.4 mm preferably. 

[0022]The connector 26 installed in a patient's outside of the body is connected with the rear end part of the 
catheter tube 24. Although the connector 26 is fabricated by the catheter tube 24 and the different body and 
may adhere by thermal melting arrival, adhesion, or other means, it may be fabricated by the catheter tube 24 
and one. The pressure flow object introduction exit 28 for introducing or deriving a pressure fluid in the catheter 
tube 24 and the balloon part 22 and the measuring aperture 32 which is open for free passage in the inner tube 
30 are formed in the connector 26. 

[0023]The pressure flow object introduction exit 28 is connected to the pumping plant 8 as shown in drawing 6, 
and hydrostatic pressure is introduced or drawn in the balloon part 22 by this pumping plant 8. Especially as a 
fluid introduced, although not limited, viscous small gaseous helium etc. are used so that it may respond to the 
drive of the pumping plant 8 and a balloon part may expand or contract quickly. A device as not limited, for 
example, shown in JP.H2-39265.B especially as the pumping plant 8 is used. 

[0024]At this example, the inner tube 30 consists of construction material which has flexibility. As a flexible pipe 
which constitutes the inner tube 30. synthetic resin tubes, such as polyurethane. the synthetic resin tube 
reinforced with the metallic mesh, the tube with which the synthetic resin was laminated on the periphery of the 
metal spring, etc. are illustrated. 

[0025]ln the former, direct continuation of the measuring aperture 32 currently formed in the connector 26 to 
which the rear end part of this inner tube 30 is connected was carried out to the blood-pressure-measurement 
device, and it had measured change of the blood pressure of the blood in the artery taken in from the blood 
communicating hole 23 currently formed in the end chip part 25 of the balloon part 22. 

[0O26]In this example, as shown in drawing 1 and 2 to the measuring aperture 32. the auxiliary connector 40 
which has the metal stylette pipe 42 inserted along the inside of the inner tube 30 is connected by screwing 
connection or other means, and a blood-pressure-measurement device is connected to the blood-pressure- 
measurement mouth 44 of this auxiliary connector 40. The blood-pressure-measurement mouth 44 of the 
auxiliary connector 40 is opened for free passage with the inside of the stylette pipe 42. As shown in drawing 3, 
the tip of the stylette pipe 42 is located in the end chip part 25 of the balloon part 22, and the blood taken in 
from the blood communicating hole 23 introduces it to the blood-pressure-measurement mouth 44 shown in 
drawing 2. 
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[0027]The pulsation of the heart is detected based on change of the blood pressure measured with the blood- 
pressure-measurement device connected to the blood-pressure-measurement mouth 44. the pumping plant 8 as 
shown in drawing 6 according to the pulsation of the heart is controlled, and the balloon part 22 is expanded or 

[0028]Although it is not limited but stainless steel, tungsten, etc. are illustrated especially as metal which 
constitutes the stylette pipe 42. stainless steel is used preferably. The length of the stylette pipe 42 is in the 
state where screwing connection of the auxiliary connector 40 was made at the measuring aperture of the 
connector 26. and as shown in drawing 3. it is designed so that the tip of the stylette pipe 42 may have the 
buffer distance a which is not protruded from the tip of the end chip part 25. As for the buffer distance a about 
3-30 mm is preferred, for example. The blood communicating hole 23 formed in the end chip part 25 can be 
formed in a side hole type, it can constitute so that the tip of the end chip part 25 may be blockaded, and the 
flash of the stylette pipe 42 can also be prevented. A flash is prevented in order to prevent damaging a blood 
vessel wall etc. by the tip end part of the stylette pipe 42. t . 

[0029]As for the inner diameter dimension, although the outside diameter size in particular of the stylette pipe 
42 is not limited. 0.5-0.9 mm is preferred and 0.3-0.75 mm is preferred. As for the inner diameter dimension, 
although the outside diameter size in particular of the inner tube 30 is not limited. 1.0-1.7 mm is preferred and 
0.7-1.1 mm is preferred. , . . . 

[0030]A crevice arises between the stylette pipe 42 and the inner tube 30. and it is easy to solidify blood in the 
portion. If the coagulation of blood arises, it will be easy to produce bacterial propagation and will be easy to 
become causes, such as an infectious disease. It is preferred to form in the auxiliary connector 40 the inlet 46 
which is open for free passage in said crevice, to connect the tube 48 and the cross valve 50 to this inlet 46, 
and to slush blood coagulation prevention liquid into said crevice from the cross valve 50. as such a thing is 
shown in drawing 1 and 2 as a means to prevent. A heparinization physiological sodium chtor.de solution etc. are 
used as a blood coagulation inhibitor. Although the flow in particular is not limited, it is 1 cc/m.n. for example. 
Blood coagulation prevention liquid is slushed into a crevice, and it is called flash plate to make a prevention 
operation of blood perform. 

[0031]As the communicating hole 70 which opens the blood-pressure-measurement mouth 44 and the 
measuring aperture 32 for free passage is formed to the auxiliary connector 40a as shown in drawing 7 (A or 
shown in the figure (B). Drawing 1. the cross valve 50 for flash plates shown in 2. and tube 48 grade can also be 
made unnecessary by establishing the communicating hole 72 in the auxiliary connector side edge part of the 
stylette pipe 42. Since a flash plate mechanism is generally built into the blood-pressure-measurement circuit 
connected to the blood-pressure-measurement mouth 44. this can also be used and it is highly convenient 
However it is preferred to use the communicating hole 70 as fine pores in the example shown in drawing 1 W, 
and it is preferred that it is the communicating hole 72 which does not make the SUITAI let pipe 42 make it 
vulnerable in the example shown in the figure (B). 

[0032]When inserting the balloon catheter 20 of this example into a blood vessel, in the state where the metal 
stylette pipe 42 is not inserted into the flexible inner tube 30, the balloon catheter 20 is folded up and it inserts 
into a blood vessel with the catheter tube 24. In the state where the stiletto pipe 42 is not inserted, it excels in 
flexibility, and as for the balloon catheter 20. the inside of the blood vessel which wound can be inserted good, 
without damaging a blood vessel wall. . . . on 

[0033]After inserting the balloon catheter 20, the stylette pipe 42 is inserted along with the flexible inner tube 30 
from the measuring aperture 32 currently formed in the connector 26 installed in the outs.de of the body. As 
shown in drawing 3, the tip of the stylette pipe 42 reaches to the end chip part 25 of the balloon part 22 along 
with flexible inner-tube 30 inside, and makes screwing connection of the auxiliary connector 40 in the state at 
the connector 26. If a blood-pressure-measurement device is connected to the blood-pressure-measurement 
mouth 44 of the auxiliary connector 40. a patient's blood can be drawn outside of the body through the inside of 
the stylette pipe 42. and the blood-pressure change can be measured. 

[0034]And since rigidity is high as compared with the flexible inner tube 30, the metal stylette pipe 42, By 
inserting the stylette pipe 42 into the flexible inner tube 30. the rigidity of the balloon catheter 20 improves, a 
possibility that the balloon catheter 20 may be ****(ed) by the blood flow decreases, and a kink (break) can also 
be prevented effectively. 

[0035]Since the metal stylette pipe 42 will exist as a secondary operation covering the overall length of the 
balloon part 22 and the catheter tube 24, if a patient's roentgenography is taken, it will become possible to image 
the balloon catheter 20 covering an overall length. .» . , , 

[0036]this invention is not limited to working example mentioned above, within the limits of this invention, can be 
boiled variously and can be changed. For example, it is also possible to use the auxiliary connector 60 which has 
the wire rod 52 for blood pressure measurement used in working example mentioned above as shown in drawing 
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4 instead of the auxiliary connector 40 with the stylette pipe 42. It has equipped with the pressure sensor 54 at 
the tip of the wire rod 52 for blood pressure measurement and it is possible to perceive blood pressure directly. 
The blood-pressure signal detected with the pressure sensor 54 is sent to the auxiliary connector 60 side 
through the lead which is not illustrated, and is sent to the code 62 and the plug 64 from there. The plug 64 is 
electrically connected to a blood-pressure-measurement device. 

[0037]It is preferred to stand in a row in a lead and to make the reinforcement wire 58 build in the wire rod 52 
for blood pressure measurement only with a lead, since rigidity is generally low. And as for the circumference of 
the reinforcement wire 58 and a lead, being covered with the resin tube 56 is preferred. The outer diameter and 
length of the resin tube 56 are comparable as the stylette pipe 42 of working example mentioned above. 
Especially as the reinforcement wire 58, although not limited, a nickel-Ti alloy wire etc. are used. As for the 
rigidity as the wire rod 52 whole for blood pressure measurement, it is preferred to become comparable as said 
stylette pipe 42. 

[0038]Like the auxiliary connector 40 which has a stylette pipe of working example mentioned above, after the 
auxiliary connector 60 which has the wire rod 52 for blood pressure measurement inserts a balloon catheter into 
a blood vessel, it inserts the wire rod 52 for blood pressure measurement into the inner tube 30, and screwing 
connection is made at the measuring aperture 32 of the connector 26. Other composition is the same as that of 
said working example, and it is preferred to slush blood coagulation prevention liquid into the crevice between 
the wire rod for blood pressure measurement and a flexible inner tube. Since this working example has the same 
operation as working example mentioned above and he is trying to measure directly the blood-pressure change 
inside a patient's blood vessel with the pressure sensor 54, its accuracy of measurement improves. 
[0039]Drawing .5 shows the modification of working example shown in drawing 4, arranges the spring 66 wound 
densely around the lead 65 connected to the pressure sensor 54. and constitutes the wire rod 67 for blood 
pressure measurement to it. Resin is laminated on the periphery of the spring 66 and the inside is sealed on it 
With the spring 66, rigidity and elasticity comparable as the wire rod 52 for blood pressure measurement shown 
in drawing 4 can be obtained. 
[0040] 

[Effect of the Invention]As explained above, according to this invention, inserting into the blood vessel which 
wound becomes easy, and after insertion, a blood flow etc. do not ****, but a balloon part is enabled to expand 
and contract in a normal position, and the effect of the IABP method therapy increases. The danger that a kink 
(break) etc. will arise in a balloon catheter also decreases. 



[Translation done.] 
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TECHNICAL HELD 

[Industrial Application]This invention relates to the balloon catheter used for the balloon pumping method in a 
main artery which are cures, such as acute cardiac insufficiency. 
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PRIOR ART 

[Description of the Prior Art]The balloon pumping method in a main artery (Intra-aortic balloon pumping and the 
following call it the "IABP method" for short), For the therapy at the time of the cardiac performance fall of 
cardiac insufficiency etc., as shown in drawing 6. the balloon catheter 2 which comprises synthetic 
macromolecule material in a main artery is inserted, It is an auxiliary cycle method which doubles with the 
pulsation of the heart 1, introduces or draws a pressure fluid from the catheter tube 6 to the balloon part 4 with 
the pumping plant 8, expands and shrinks the balloon part 4, and assists cardiac performance. 
[0003]As a balloon catheter used for the IABP method, the balloon catheter as shown in JP.S63-2G6255,A and 
JP.S62-114565.A is known. In such a balloon catheter, in order to double with the pulsation of the heart and to 
expand and contract a balloon part, it is necessary to detect the pulsation of a patient's heart. As a means to 
detect the pulsation of a patient's heart, the body surface or inside of a patient is equipped with an electrode, 
and there is a means to detect the pulsation of the heart as an electrical signal. 

[0004]As a means to detect the pulsation of the heart from a patient's blood pressure using a balloon catheter. 
There is a method of detecting the pulsation of the heart by establishing a blood communicating hole in the end 
chip part 12 of the balloon part 4 shown in drawing 6, making shaft orientations insert the blood communicating 
hole and the inner tube 10 open for free passage in the balloon part 4 and the inside of the catheter tube 6, and 
measuring blood-pressure change from a blood communicating hole. 

[0005]When inserting the balloon part 4 and the catheter tube 6 into a patient's arterial blood pipe, a guide wire 
is inserted into the inner tube 10, and a balloon catheter is inserted along with it. The inner tube 10 also has a 
function as a guide rod in the case of insertion with a guide wire. Therefore, the inner tube 10 needs to have a 
certain amount of rigidity. Since a balloon catheter is inserted into the blood vessel of the patient who wound, 
the inner tube 10 needs to have a certain amount of pliability. 

[0006]If the rigidity of the inner tube 10 is too high, while having inserted in the balloon catheter in a patient's 
blood vessel, it is not desirable from there being a possibility of damaging a patients blood vessel. If the pliability 
of the inner tube 10 is too high conversely, when the balloon part 4 will be located in the artery near the pole of 
the heart 1 and an auxiliary operation of the heart will be performed, It is not desirable from a blood flow **** 
(ing). and being unable to perform pumping of the balloon part 4 in a regular position, but there being a possibility 
that an auxiliary operation of the heart may fall, and there being a possibility of blockading the renal artery which 
branches from an abdominal aorta. It is important for the balloon part 4 to make it located as much as possible in 
the arterial blood pipe near the heart, and to perform a pumping action. 

[0007]From such a viewpoint, a resin tube, a small tube made from stainless steel, etc. which were reinforced 
with a mesh are used as the conventional inner tube 10. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]As explained above, according to this invention, inserting into the blood vessel which 
wound becomes easy, and after insertion, a blood flow etc. do not ****, but a balloon part is enabled to expand 
and contract in a normal position, and the effect of the IABP method therapy increases. The danger that a kink 
(break) etc. will arise in a balloon catheter also decreases. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]However, the balloon catheter which has merits and demerits, 
respectively and is simultaneously satisfied with the balloon catheter using such a conventional inner tube 10 
the insertion nature into the blood vessel which wound, and the rigidity which does not **** to a blood flow a 
a kink (break) etc. do not produce was called for. 

[0009]Measurement of the blood pressure in the blood vessel in which it is made in view of such the actual 
condition, and a balloon catheter is inserted is possible for this invention, And insertion into the blood vessel 
which wound is easy, and is not ****(ed) by the blood flow etc. after insertion, but it aims at providing the 
balloon catheter which a kink (break) etc. do not produce. 
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MEANS 



[Means for Solving the Problem]To achieve the above objects, a balloon catheter of this invention is provided 

with the following. . ... 

A balloon part expanded and contracted so that it may be inserted into a ma.n artery and an auxiliary operation 

of cardiac performance may be performed. ... 

A catheter tube which is connected with the back end of a balloon part, and introduces and derives a pressure 

fluid in said balloon part. . 

A flexible inner tube which extends in shaft orientations so that it may be open for free passage to a blood 
communicating hole established in a tip part of said balloon part and said balloon part and an inside of a catheter 
tube may not be opened for free passage with a channel of a pressure fluid. 

A pressure flow object introduction exit which is connected with the back end of said catheter tube, and 
introduces and discharges a pressure fluid in a catheter. A metal stylette pipe inserted in a connector in which a 
measuring aperture which is open for free passage inside said flexible inner tube is formed, and an inside of said 
flexible inner tube from said measuring aperture to said blood interconnecting opening this side. 

[001 1]A balloon catheter concerning another viewpoint of this invention is provided with the following. 

A balloon part expanded and contracted so that it may be inserted into a main artery and an auxiliary operation 

of cardiac performance may be performed. ... 

A catheter tube which is connected with the back end of a balloon part, and introduces and derives a pressure 

fluid in said balloon part. . 

A flexible inner tube which extends in shaft orientations so that it may be open for free passage to a blood 
communicating hole established in a tip part of said balloon part and said balloon part and an ms.de of a catheter 
tube may not be opened for free passage with a channel of a pressure fluid. 

A pressure flow object introduction exit which is connected with the back end of said catheter tube, and 
introduces and discharges a pressure fluid in a catheter, A wire rod for blood pressure measurement which has a 
pressure sensor at a connector in which a measuring aperture which is open for free passage inside said flexible 
inner tube is formed, and a tip inserted in an inside of said flexible inner tube from said measuring aperture to 
said blood interconnecting opening this side. 
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OPERATION 

[Function]When inserting~the balloc^Tcatheter of this invention into a blood vessel, a balloon catheter is inserted 
nto a blood vessel in the state where a metal stylette pipe or wire rod for ^b' 0 ^ P; essure ^ e / SUr t ^t" ' e of the 
inserted into a flexible inner tube. Therefore, it excels in flexibility, and as for a balloon catheter, the ms.de of the 
blood vessel which wound can be inserted good, without damaging a blood vessel wall. 

[001 3]After inserting a balloon catheter, a stylette pipe or the wire rod for blood P™ 5 *"™™*™™™** .. 
nserted along with a flexible inner tube from the measuring aperture currently formed .n the connector The tap 
of a stylette P ipe or the wire rod for blood pressure measurement reaches to the end ch.p part of a balloon part 
along with the inside of a flexible inner tube. Therefore, a patient's blood can be drawn outs.de of the body 
through the inside of a stylette pipe, and the blood-pressure change can be measured. To the tip ■ part o£ the 
wire rod for blood pressure measurement, since the pressure sensor is attached, a d.rect pat.ents blood 

pressure change can be measured with the pressure sensor. 

[00l4]And a metal stylette pipe and wire rod for blood pressure measurement. Smce ngidjty is h.gh as ^ compared 
with a flexible inner tube, by inserting these any they are into a flexible inner tube, the r.g.drty of a balloon 

that a balloon catheter may be ****<ed) by the blood flow decreases, and a kink 

(break) can also be prevented effectively. 
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EXAMPLE . 

[Example]Hereafter, the balloon catheter concerning this invention is explained in detail based on working 
example shown in Drawings. The outline sectional view of the balloon catheter which requires drawing 1 for one 
working example of this invention, the fragmentary sectional view in which drawing 2 shows the important 
section of the balloon catheter of the working example. The fragmentary sectional view in which drayying 3 shows 
the important section of others of the working example, the partial fracture perspective view of the wire rod for 
blood pressure measurement used for the balloon catheter which requires drawing 4 for other working example 
of this invention, and drawing. 5 are the important section perspective views of the wire rod for blood pressure 
measurement used for the balloon catheter concerning working example of others of this invention. 
[0016]As shown in drawing 1, the balloon catheter 20 concerning one working example of this invention has the 
balloon part 22 expanded and contracted to compensate for the pulsation of the heart. The balloon part 22 
comprises a thin film of about about 100-150 micrometers of thickness. Although the construction material in 
particular of a thin film is not limited, it is preferred that it is the construction material excellent in the bending- 
fatigue-resistance characteristic, for example, it is constituted by polyurethane etc. The outer diameter and 
length of the balloon part 20 are determined as the auxiliary effect of cardiac performance according to the 
content volume of the balloon part 20 which influences greatly, the inside diameter of an arterial blood pipe, etc. 
Although the content volume in particular of the balloon part 20 is not limited, it is 30-50 cc. 
As for the outer diameter of the balloon part 20, 14-16 mm is preferred, and 210-270 mm of length is preferred. 

[0017]The end chip part 25 in which the blood communicating hole 23 is formed is attached to the tip part of 
this balloon part 22 by thermal melting arrival, adhesion, or other means. The tip part of the inner tube 30 is 
attached to the inner circumference side of this end chip part 25 by thermal melting arrival, adhesion, or other 
means. Since the synthetic resin etc. which have flexibility constitute the inner tube 30 from this example so 
that it may mention later, it may be the structure where the tip of the inner tube 30 serves as the end chip part 
25. 

[0018]The inner tube 30 extends in shaft orientations, and opens the balloon part 22 and the inside of the 
catheter tube 24 for free passage to the measuring aperture 32 of the connector 26 mentioned later. 
The inside is open for free passage with balloon part 22 inside. 

[0019]When the inner tube 30 located in the balloon part 22 inserts the balloon catheter 20 into an artery, it also 
has the operation as a guide rod at the time of the contracted balloon part 22 being rolled and the balloon part 
22 being inserted with sufficient convenience in an artery. 

[0020]The tip part of the catheter tube 24 is connected with the rear end part of the balloon part 22 by the 
periphery side of the metal connection tubes 27. This catheter tube 24 is led, hydrostatic pressure is introduced 
or drawn in the balloon part 22. and the balloon part 22 expands thru/or contracts. Connection to the balloon 
part 22 and the catheter tube 24 is performed by adhesion by adhesives, such as thermal melting arrival or 
ultraviolet curing resin. 

[0021 Especially as construction material which constitutes the catheter tube 24, although not limited, 
polyurethane, polyvinyl chloride, polyethylene, nylon, etc. are used. Although in particular the inside diameter and 
thickness of the catheter tube 24 are not limited, an inside diameter is 1.5-4.0 mm preferably. 
Thickness is 0.05-0.4 mm preferably. 

[0022]The connector 26 installed in a patient's outside of the body is connected with the rear end part of the 
catheter tube 24. Although the connector 26 is fabricated by the catheter tube 24 and the different body and 
may adhere by thermal melting arrival, adhesion, or other means, it may be fabricated by the catheter tube 24 
and one. The pressure flow object introduction exit 28 for introducing or deriving a pressure fluid in the catheter 
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tube 24 and the balloon part 22 and the measuring aperture 32 which is open for free passage in the inner tube 
30 are formed in the connector 26. 

[0023]The pressure flow object introduction exit 28 is connected to the pumping plant 8 as shown in drayying. 6. 
and hydrostatic pressure is introduced or drawn in the balloon part 22 by this pumping plant 8. Especially as a 
fluid introduced, although not limited, viscous small gaseous helium etc. are used so that it may respond to the 
drive of the pumping plant 8 and a balloon part may expand or contract quickly. A device as not limited, for 
example, shown in JP.H2-39265,B especially as the pumping plant 8 is used. 

[0024]At this example, the inner tube 30 consists of construction material which has flexibility. As a flexible pipe 
which constitutes the inner tube 30, synthetic resin tubes, such as polyurethane. the synthetic resin tube 
reinforced with the metallic mesh, the tube with which the synthetic resin was laminated on the periphery of the 
metal spring, etc. are illustrated. 

[0025]In the former, direct continuation of the measuring aperture 32 currently formed in the connector 26 to 
which the rear end part of this inner tube 30 is connected was carried out to the blood-pressure-measurement 
device, and it had measured change of the blood pressure of the blood in the artery taken in from the blood 
communicating hole 23 currently formed in the end chip part 25 of the balloon part 22. 

[0026]In this example, as shown in drawing 1 and 2 to the measuring aperture 32, the auxiliary connector 40 
which has the metal stylette pipe 42 inserted along the inside of the inner tube 30 is connected by screwing 
connection or other means, and a blood-pressure-measurement device is connected to the blood-pressure- 
measurement mouth 44 of this auxiliary connector 40. The blood-pressure-measurement mouth 44 of the 
auxiliary connector 40 is opened for free passage with the inside of the stylette pipe 42. As shown in drayying 3, 
the tip of the stylette pipe 42 is located in the end chip part 25 of the balloon part 22, and the blood taken in 
from the blood communicating hole 23 introduces it to the blood-pressure-measurement mouth 44 shown in 
drawing 2. 

[0027]The pulsation of the heart is detected based on change of the blood pressure measured with the blood- 
pressure-measurement device connected to the blood-pressure-measurement mouth 44, the pumping plant 8 as 
shown in drawing 6 according to the pulsation of the heart is controlled, and the balloon part 22 is expanded or 
shrunk. 

[0028]Although it is not limited but stainless steel, tungsten, etc. are illustrated especially as metal which 
constitutes the stylette pipe 42, stainless steel is used preferably. The length of the stylette pipe 42 is in the 
state where screwing connection of the auxiliary connector 40 was made at the measuring aperture of the 
connector 26, and as shown in drayying 3. it is designed so that the tip of the stylette pipe 42 may have the 
buffer distance a which is not protruded from the tip of the end chip part 25. As for the buffer distance a, about 
3-30 mm is preferred, for example. The blood communicating hole 23 formed in the end chip part 25 can be 
formed in a side hole type, it can constitute so that the tip of the end chip part 25 may be blockaded, and the 
flash of the stylette pipe 42 can also be prevented. A flash is prevented in order to prevent damaging a blood 
vessel wall etc. by the tip end part of the stylette pipe 42. 

[0029]As for the inner diameter dimension, although the outside diameter size in particular of the stylette pipe 
42 is not limited, 0.5-0.9 mm is preferred and 0.3-0.75 mm is preferred. As for the inner diameter dimension, 
although the outside diameter size in particular of the inner tube 30 is not limited, 1.0-1.7 mm is preferred and 
0.7-1.1 mm is preferred. 

[0030]A crevice arises between the stylette pipe 42 and the inner tube 30, and it is easy to solidify blood in the 
portion. If the coagulation of blood arises, it will be easy to produce bacterial propagation and will be easy to 
become causes, such as an infectious disease. It is preferred to form in the auxiliary connector 40 the inlet 46 
which is open for free passage in said crevice, to connect the tube 48 and the cross valve 50 to this inlet 46, 
and to slush blood coagulation prevention liquid into said crevice from the cross valve 50, as such a thing is 
shown in drawing 1 and 2 as a means to prevent. A heparinization physiological sodium chloride solution etc. are 
used as a blood coagulation inhibitor. Although the flow in particular is not limited, it is 1 cc/min, for example. 
Blood coagulation prevention liquid is slushed into a crevice, and it is called flash plate to make a prevention 
operation of blood perform. 

[0031 ]As the communicating hole 70 which opens the blood-pressure-measurement mouth 44 and the 
measuring aperture 32 for free passage is formed to the auxiliary connector 40a as shown in drawing 7 (A), or 
shown in the figure (B), Drawing 1, the cross valve 50 for flash plates shown in 2. and tube 48 grade can also be 
made unnecessary by establishing the communicating hole 72 in the auxiliary connector side edge part of the 
stylette pipe 42. Since a flash plate mechanism is generally built into the blood-pressure-measurement circuit 
connected to the blood-pressure-measurement mouth 44. this can also be used and it is highly convenient. 
However, it is preferred to use the communicating hole 70 as fine pores in the example shown in drawing 7 (A), 
and it is preferred that it is the communicating hole 72 which does not make the SUITAI let pipe 42 make it 
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vulnerable in the example shown in the figure (B). 

[0032]When inserting the balloon catheter 20 of this example into a blood vessel, in the state where the metal 
stylette pipe 42 is not inserted into the flexible inner tube 30, the balloon catheter 20 is folded up and it inserts 
into a blood vessel with the catheter tube 24. In the state where the stiletto pipe 42 is not inserted, it excels in 
flexibility, and as for the balloon catheter 20. the inside of the blood vessel which wound can be inserted good, 
without damaging a blood vessel wall. 

[0033]After inserting the balloon catheter 20, the stylette pipe 42 is inserted along with the flexible inner tube 30 
from the measuring aperture 32 currently formed in the connector 26 installed in the outside of the body. As 
shown in drawing 3, the tip of the stylette pipe 42 reaches to the end chip part 25 of the balloon part 22 along 
with flexible inner-tube 30 inside, and makes screwing connection of the auxiliary connector 40 in the state at 
the connector 26. If a blood-pressure-measurement device is connected to the blood-pressure-measurement 
mouth 44 of the auxiliary connector 40, a patient's blood can be drawn outside of the body through the inside of 
the stylette pipe 42, and the blood-pressure change can be measured. 

[0034]And since rigidity is high as compared with the flexible inner tube 30, the metal stylette pipe 42, By 
inserting the stylette pipe 42 into the flexible inner tube 30, the rigidity of the balloon catheter 20 improves, a 
possibility that the balloon catheter 20 may be ****( e d) by the blood flow decreases, and a kink (break) can also 
be prevented effectively. 

[0035]Since the metal stylette pipe 42 will exist as a secondary operation covering the overall length of the 
balloon part 22 and the catheter tube 24, if a patient's roentgenography is taken, it will become possible to image 
the balloon catheter 20 covering an overall length. 

[0036]this invention is not limited to working example mentioned above, within the limits of this invention, can be 
boiled variously and can be changed. For example, it is also possible to use the auxiliary connector 60 which has 
the wire rod 52 for blood pressure measurement used in working example mentioned above as shown in drawing 
4 instead of the auxiliary connector 40 with the stylette pipe 42. It has equipped with the pressure sensor 54 at 
the tip of the wire rod 52 for blood pressure measurement, and it is possible to perceive blood pressure directly. 
The blood-pressure signal detected with the pressure sensor 54 is sent to the auxiliary connector 60 side 
through the lead which is not illustrated, and is sent to the code 62 and the plug 64 from there. The plug 64 is 
electrically connected to a blood-pressure-measurement device. 

[0037]It is preferred to stand in a row in a lead and to make the reinforcement wire 58 build in the wire rod 52 
for blood pressure measurement only with a lead, since rigidity is generally low. And as for the circumference of 
the reinforcement wire 58 and a lead, being covered with the resin tube 56 is preferred. The outer diameter and 
length of the resin tube 56 are comparable as the stylette pipe 42 of working example mentioned above. 
Especially as the reinforcement wire 58, although not limited, a nickel-Ti alloy wire etc. are used. As for the 
rigidity as the wire rod 52 whole for blood pressure measurement, it is preferred to become comparable as said 
stylette pipe 42. 

[0038]Like the auxiliary connector 40 which has a stylette pipe of working example mentioned above, after the 
auxiliary connector 60 which has the wire rod 52 for blood pressure measurement inserts a balloon catheter into 
a blood vessel, it inserts the wire rod 52 for blood pressure measurement into the inner tube 30, and screwing 
connection is made at the measuring aperture 32 of the connector 26. Other composition is the same as that of 
said working example, and it is preferred to slush blood coagulation prevention liquid. into the crevice between 
the wire rod for blood pressure measurement and a flexible inner tube. Since this working example has the same 
operation as working example mentioned above and he is trying to measure directly the blood-pressure change 
inside a patient's blood vessel with the pressure sensor 54, its accuracy of measurement improves. 
[0039]Drawing 5 shows the modification of working example shown in drawing 4, arranges the spring 66 wound 
densely around the lead 65 connected to the pressure sensor 54, and constitutes the wire rod 67 for blood 
pressure measurement to it. Resin is laminated on the periphery of the spring 66 and the inside is sealed on it. 
With the spring 66, rigidity and elasticity comparable as the wire rod 52 for blood pressure measurement shown 
in drawing 4 can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is an outline sectional view of the balloon catheter concerning one working example of this 
invention. 

[Drawing 2]It is a fragmentary sectional view showing the important section of the balloon catheter ot the 
working example. 

[Drawing 3]lt is a fragmentary sectional view showing the important section of others of the working example. 
[Drawing 4]It is a partial fracture perspective view of the wire rod for blood pressure measurement used for the 
balloon catheter concerning other working example of this invention. 

[Drawing 5]It is an important section perspective view of the wire rod for blood pressure measurement used for 
the balloon catheter concerning working example of others of this invention. 
[Drawing 6]It is a schematic diagram explaining the directions for a balloon catheter. 

[Drawing 7jlt is an important section sectional view of an auxiliary connector used in other working example of 
this invention. 
[Description of Notations] 
20 — Balloon catheter 

22 — Balloon part 

23 — Blood communicating hole 

24 — Catheter tube 

25 — End chip part 

26 — Connector 

28 — Pressure flow object introduction exit 
30 — Flexible inner tube 
32 — Measuring aperture 
40, 60 — Auxiliary connector 
42 — Stylette pipe 

44 — Blood-pressure-measurement mouth 

52, 67 — Wire rod for blood pressure measurement 

54 — Pressure sensor 
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DRAWINGS 

[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing. 6] 




[Drawing 7] 
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m t , huh s/ y$©5M«tt s nrc jinsjoi 

lc, Bfff39JSP*^lufHito®5SlP#tutT^A^ft5 30 

[ooii] $fc, *awogij©»sic«s/^i/-y* 

f-r/Wi, AKMrttJfA^ftT, jt*ffe©li8&ftffl 

y&©$*K:iissftT, swB/w-i'Wrtfcffiaatf* 

fc»Afc,fctf*ti&*S*T-f-;l'lfc, jwiE/W-ySB 
«5jysa5Ki2^ & ft /cifii^JIlTLfiia® t , BulB> W- 

f-T/l/W©M!K:lS£2ft, E^^ft%*x-r;Vrt 40 
KgAfccfctfgfHitSE^ftgAtBPfc, S0!EpM14 

rtt «5rta»c lit sii^p t m& Lx&zmt? 
mmm*X'm2ftz9o%KE}]*y-**G?%fa 

[00 12] 

mm *m\<D>w-yi37--T)\sittimnm\t 

(iifiiEiiJ^ffllSM^Jf A L %^VmX\ iW-yhr- 
f;l/*itotrtfcjfAtSo UctfoT, ^;l/-y*r- 50 



1WP7-2 4 06 0 
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[0 0 13] /VW-y*r-r;l/*fflALfcftKH:, 3 

T/W- y «©$«**■ y T'fJlf 5o 
bfctfoT, X*^Uybe©rt»*ill/CS#©llil« 

£f*tt£S*tHU toiiiiEgft^astscfcj^-pf 

[0 0 1 4] ^LT, &mm<DX$'(l''y hW43«fct/jfll 
ESJ£ffl8Wi, RjJ8ttrt§lCJt8LT»Jtt#i«^0 
T<, cft5©fflftfr*^l^rt*rtfcJfA**cfc'^ 

;WjWKJ:»)J l l , BI«nStetn* t » / >L, *y? (St 
ft) feWSftKHBitT***. 
[0015] 

mmm j-xt, *.%wK%z>>w-yt}f-TMc-D 

Egg, 0 zttH^SStWiD^/P-yAf— r;K0®SP** 
1-»#»rffiB, H3l*RflflM©*©ffi©SW**1'W 

r-r;l/fcffl^*ifaESiJ^ffl^M©-a5lK»rM*S0> 0 

[0 0 l 6] El l KjjVfcfc-Mc, *»Bi©-**tfycff 
5/VV-y*r-r;l/2 Ofi, ^©JfiftK^fetfTB 

2 2 «, Iftiti l 0 0 - l 5 0 ft mSa©S?^T*1SfiE$ 
ft*o »B©#HfcJ\ WcH*S*i4V\tf, BSft^ 

y®2Q<Dfa®mt, ®Mffl%<Dfom-liK&KXWZ. 

3 0-50 c cT'^D, /Vb-ya52 0<0^{4, 
1 4-1 6mm>bW£L<, 2 1 0-2 7 0m 

[00 1 7] C©/^I/-y»2 2©Jfe*8»Ktt» Ifllffil 
17L2 3^«l«LT**Jt«f-y^»2 5*^1!!**^ 
b«SES^fc*©?ST'K0mtTfe§ o C©5feffi^>y/ 
92 5©^MliJlC«, rt*3 0©JB»«#l»»*ft^L 

5B-r§<t?lC rtlso^Wmtt^W-rs^fiKISSi^t* 
T'lgfig-r 5CM>^ rt 1 3 0 © jtetftfjteffl?- 7 2 

5 ^» * j; r> mmx>& ?xt>&\ 
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[0 0 1 8] rtl3 OJi. /W-y&Z 2*5cfctf#f— 

[0 0 19] /^-yg(5 2 2rttteg-r5rtf 3 0fct 
/W-y£r-T;l/2 0£i«WcSAtS^c, IRIS 
L/-c/VV-^2 2^#^T^;l/->SI52 2tff$£& 

[0020] ^;1/->SP2 z<D'&i&mais &mm<D& 

m?a.-72 7<DftmiX\ iJT-f)^ A<D9t&> 
tm&LXlb%> <KDJl7— f;l/f 2 4£SUT, /W 

[0 0 2 1] Af-f/H2 4*«<St*tta4:UT 

t-t;H2 4<7)rtSfcj;D*sijp«, ittffissnfti^ 

tf, rtgtt, »St<tis 1. 5-4. OnraT'&D, 03 
JVtt, »*U<tt, 0. 05-0. 4uT?*S. 
[0 0 2 2] 4 4)$igffiiCtt, J§#0(* 

2 6*4. *r-r;Hf 2 4 fcgiJttKlSJ&StU 

MKZi£-Mca&-£tlX*>&Ut\ 3***2 6fc 
*r- r>H2 4 33cfctf/^I/-v8&2 2 rtfcJEtfJiK 

k, rtS3ort£jga-r5W^P3 2kOTBisuT* 

So 

[00 2 3] ffiftiftftjlAttSP 2 8 tt, 06 {C*t«k 9 

uwtffitf/w- >gp 2 2 ic wa s ns * 5 
ftv W # y y«B 8 owfttc i;t*^ < / w- y §15 

tHSSnf , WfcHW&T 2-3 9 2 6 5 

[0 0 2 4] *H«S0IJr*«, rt«3 0*. Rl8ltt**t 
**HttMfcStSo rtS 3 0 fcflWWSRrttttSi: LT 

[00 2 5] COrtS3 0OttJMWWJI*tl*3** 



(4) WW7-2 4 06 0 
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2 5lC»fi2tT*Slfa«6il?L2 3*»&«9Atift»» 

[0 0 2 6] **fl8«n?«\ $J£P3 2K#LT, 0 
l, 2lc*t<fc?K:> rtS3 0WK:iBoTitA«ft5& 
iBOW-fl/yhH 2*****M&3***4 0tf 
B£»ffi*£<0¥&"CSI*82tu cOffiKj3***4 0 

©jfoEBisn 4 4 ettUTjrattcsKNtRsti*. 

«!Bft3*^*4 0OllilffliSP4 4«, 

4 2<DI*]g|5£]IlLT&So H4 2<D« 

2 srtfcffiBU ifii^iiTL 2 3fr6>®9Aftfcjfii$tf 
El 2 fc^fifaJIiiJ^P 4 4 £T'#AtS<J: -5 ic&^TV^ 

So 

[002 7] iftUEiJ^P 4 4 (CttttSntJfcEflNCIM 
T«L/cifoE<DMcg^£> i«©tt»**WiU 

&ko}6»kj& era 6 ic^r* ? asKi' 8 

»U /S;b-y»2 2«WI*ftH:iBai***. 
[0 0 2 8] 2**WW*&li:l/C 

20 «siarn**«, ffSKttXryi/XWii^&ft*. x 

£'fl/?hV4 24>ft£& M8!j3***4 0tf3** 
* 2 60iM£Pfc:tt£««Sftfc#»T?, 03£*f £ 

©jfcHft»6tt*Bj«*vMft»E« a *i#o«j: 9 teat* 

tlSo $ISEIta& fctxtf3~3 0!niirflgtf#3:L 
^. <4*f-y^W2 5K:»jS-r*jfiijBBHL2 3 
£$?L5£kMU JtiSf-yyW2 50jfei!S*IBS-r5 

SilkfeT't S„ tt#liJL*l»±t*©tt, X*-fW 
30 hW4 2©ft^#fcJ:9]filSrtSft£*#3W'$0£ 
E&lhf Sfc&T'fcSo 

[0 0 2 9] X^U-y HW4 2<DnS^i, ItCH 
0. 5-0. 9mm*WSL<, ^Ol^S 
0. 3-0. 7 5ariW$U\, $ft, rtW3 
0<Dng^ffiti, »fc«fi«ftftV^ 1. 0-1. 7 
mubWSK. %<Oftmm$. 0. 7-1. lmnAW 

[0 0 3 0] XMU7hf4 2trtf3 0WWi 

kftOa^. CCfc^ftCkJfeR^akLTHl. 2 
IC/T^ck^lc, ISKi3***4 0(c{i, BtjfHM^Sl 
?SiiAP4 6£JMU C(OaAP4 6lC^a-74 
8*J*t;=»#5 0*»«U H^#5 0fr5>lfil^@ 

*©8ffltt, WflcHS^tiai'^ fctz.H lcc/minT- 

50 [00 3 1] ftfe, 07 (A) tCSVfc}:^ HKl3* 
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**4 0afc»UT» lfilEiiJ£P4 4 fc«£P3 2 fc£ 
SBit«aSi?L7 0*»ttfeO. P0 (B) K^t*? 

%7 2*KftSCfc'?, Hi. 2l^t77T>affl= 
##5 0fc£t»:i-74 8***SlC**Ci:fcT»* 
3 0 HRE, iUE«SP4 4C»«*ft*jhE«S0B 
fctt, 77>y^a««AWjiSnS^ CftfcfUffl 
T*#SfflT**S. ft/cU 07 (A) \C7fitmX'it. £ 
MM 0*MMct%ct:tfmL<, mm (B) Km 

tmx'ti.Mmi'v bW4 2*€t^sift***v^5 

[0 0 3 2] ^lifi«0/VI/-y*r— f;l/2 Ofcifilf 

rtic»x , r*Bcti» Rnittrte3ortic£jiH0x* 

-Tlxy hS4 2£J?AL&i/^l§T\ >W-yiiT-T 
;V2O*3Jf0fiA,T'*7 L — fiH2 4 ifofrtK 

<bofcjfliBrt*, lfotl«*«o#*Ci:fc<JMfflc 

[0 0 3 3] /W^>*f-f*2 0*»AUfc&IC 
tt, KttlCiffl^fc3***2 6K3jSLT*S8BJ£ 
P3 2fr5» ***U-yh«4 2£BIl«ttrtS3 0K}» 
^TSA-TSo X2*U-y hW4 2<Ofl«, H3IC* 

<D$fe«f-y7l52 5$T*fJlU *©#irc«iij3** 
*4 0£n***2 6lctl£lg*I1-3o «H&3***4 

o©jfiiffisij^P4 uctoE.mTZ.mzmmm, 
ht4 2©rtau*fflLTa#ojiii»*^K:*a 

[00 3 4] *UT. ^l©^U7M4 2li, 
Wlttrtff 3 0fCJtKLTMtttfBi^<DT*, U-y 
K«4 2*BI8lttrtS3 0rtK:»Ar*CtT\ /W- 
y*f-r;l/2 0©ffltt*^±U /W-yar-f-fl' 
2 0^jfiiijStKctt)} f PS$n?.fe ; en^ii'>b, 

(#t*i) feW^KBSitT-f S„ 

[0 0 3 5] Sfc, ffl#WfcttfflfcUT, /W-:/»2 
2t5J:t) : AT-T;l/S2 4©£gfcfcfc9, £R8W>* 
**u-y hi 4 2tf#ft?-§c:i:fc:45<DT% ft#©l/ 

[0 0 3 6] 4fc\ *$80Jtt, ±aLfc3teiWEIB«S 

*x* «>©?«&<, xmHomftx-mtKismtzc 
t &x-z 5o /c t * ±a t fc* SBW-effl << ^ * * f u 

•yhf 4 2f*1flft3**^4 0©ftfc>0£> 04C*t 
* 5 4lfilJIil$J£ffl*§tf* 5 2 SWT *»»3* * * 6 O Z 

ffl^scfctBnuT**. itnEWSffliitrs 2«» 
5 c ttfpisre&So EJi-ty^ 5 4 UcifoEi 

0* L4l^ U - K*9*a LT JlffiP * * 2 6 0 §1 
^k^tu 3-K6 2fc<J:tf7776 4'\ii 



5) ftH¥7-2 4 06 0 
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[0 0 3 7] y-K»7?ttm HRKPWt^Mtt^O 
T\ - HUtttA LT*ii$i7** 5 8 ZfoEffliffl® 

+ 5 8l3J:tfy-K»omH4, 1Sfli^a-75 6T'l 

n&X'&Zo «5K7^5 8i:Lm #K!££*i& 
10 N i - T i ££7**42*^5*1*. jtaEBI 

Jgffll&l* 5 2 £f* fc UTOWtttt, MfBX WhU 
4 2t|5)Sgi:45Ct*W$U\ 
[0 0 3 8] j^8l^»H5 2£li*$*§lft3*** 

6 014, wai/fc»iff!lo^**^yH**t-**W& 

ha Lfc*, i*« 3 0 ^acMssmmm 5 2 a 

U 3***2 6©W£P3 2fc«£8IJ!Stia. *© 
fl!l©»Stt, tufBHii^J2|Hl1ir'*0, MEHttRWtt 
£Rj*ttrt*©flW«fc, ifii«JBiIIB±»*ilKl/a«rci: 

mMEmt%n&fflfet5&?tcisX^z<DX\ mm 

[0039]H5fi»H4 K*-rsasfwos«w%* 

U ffi^-t>-9-5 4K»««n*y-K»6 50«BI 

yy66lC£>). 04 IC^-T JfcEMSffl»# 5 2 US 
30 fi©Wtt*J:t«P*tt*»*Ck««T»**, 
[00 4 0] 

{f, ft^0<*aofcjfefrt'\©}fA^Sai4»3, *^ 
SA?tt«. «4iftcj;D}fK$*it\ /Vl-y 

jbr-r;l/fc*>^ (Jf*i) fcff* t £U*feBMIfcS / J> 

[0ffi(D®*4iliW] 
40 [01] *8WO-HSS«K:ft*^7l/-^*r—f;l/0 

[02] |i|^ii0iJ<O/^V-y*r—f;KDilg|5*/f^ 

[03] mnm\<D : t<»®<o^**?®ft9f\ft®x& 

[04] *«WOffiO*Miff!UctS*'^^-v*T-T;l/ 

[05] *%W<o ; ?-©ffi©^)!Sf?J{c^?./^u-y*T- 
f;Vtcfflv>5ifiiEii'J^fflll0(DSgPi4^0T'*§o 

50 [06] >w-yi3T-T)\><omiimmm%m 



(6) 



7-24060 



[07] mmmmmx-m^mm^zm 



20- 
22- 
2 3' 
2 4- 
2 5- 



ifafSll?L 
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*26- n*^^ 

2 8- zmmk&n 

3 0- Bl^ttrtl 

3 2- il£P 

4 0, 6 0- ffiSjn*?* 
4 2- T^U-vM 

4 4- ifiLffiJPJ^O 

5 2. 6 7- ifiUESJSfflW 
5 4- Et)<kW 
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[02] 



[03] 
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